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Description

[0001] The present invention relates to estimation of a signal to interference ratio (SIR) in a mobile communication
system, particularly where an RF signal is received at a second station along a plurality of multi-paths from a first station.
[0002] The invention is particularly but not exclusively concerned with a WCDMA communication system (wide band
code division multiplexed) in which an information signal is encoded for transmission by modulating data symbols to
be transmitted using a unique spreading code for each channel. Spreading codes transmitted on the downlink from a
base station are preferably orthogonal to reduce interference between signals sent to a plurality of different mobile
stations.

[0003] This has the effect that a signal received at any particular mobile station contains not only the information
destined for that mobile station itself, but also interference constituted by signals destined for other mobile stations in
the network. This interference can include communication channels lyg within the same cell as the mobile station in
question, but can also include interference from outside that cell ;. Moreover, in travelling from the base station to
the mobile station, the signal may well have travelled along a plurality of multi-paths depending on the environment in
which the cellular communication system is located. That is, the multi-paths are dependent on obstructions, reflections
etc between the base station and the relevant mobile station. In a known wideband CDMA terminal, the so-called
wideband signal (that is the signal transmitted between the base station and the mobile station including a number of
communication channels overlaid one on the other) is supplied to a plurality of rake fingers which each generate a
narrowband signal by despreading the information contained in the signal using the unique spreading code for that
particular communication channel. A plurality of narrowband signals are generated representing the signal received
along each of the plurality of multi-paths. Of course, it is not possible to determine precisely the nature of the multi-
paths travelled by the information signal between the base station and the mobile station, so the number of rake fingers
is selected according to the particular environment in an attempt to make an estimate of the likely number of paths
involved. A synchronisation unit attempts to determine on receipt of the signal the number of paths and the phase
difference between the paths to supply this information to each rake finger.

[0004] The known wideband CDMA terminal also includes a fast closed loop power control (TPC) which generates
a power control bit which is transmitted from the mobile station to the base station to control the transmission power
on the downlink so that the downlink signal is received at a level which ensures proper decoding of the information.
This fast closed loop power control utilises an SIR estimate to determine how the TPC bit should be set.

[0005] The aim of the fastloop power control is to maintain the signal quality, that is the ratio of the required information
signal level with respect to noise level, as stable as possible while minimising transmission power of the base station.
This requires an accurate estimate of the required information signal level with respect to the interference received
from other channels within the same cell or from other cells.

[0006] One attempt which has been made to produce an SIR estimate is to use the wideband signal (before de-
spreading) in estimating the interference part of SIR. However, on the downlink this does not take into account the
effect of providing a plurality of orthogonal spreading codes within each cell. For example, if there is a single path
channel and the mobile terminal is close to the serving base station, the signal to interference ratio is badly underes-
timated because all the interference from the serving base station is included in the wideband interference estimate,
although in fact this is cancelled from the signal after the despreading operation because all orthogonal codes apart
from the unique spreading code have been removed from the generated narrowband signals.

[0007] According to another attempt, an average narrowband interference is used as the interference estimate. This
is an improvement on the use of the wideband signal, but only takes into account the average orthogonality in the case
of equally strong multi-paths. In a more realistic situation where the signal power levels received along a plurality of
multi-paths are likely to be quite disparate, the SIR is underestimated.

[0008] EP-A-0863 618 discloses the generation of the signal to interference ratio as the ratio of the combined power
estimate by a combined interference estimate which is the sum over all the paths of the interference estimates.
[0009] Itis an aim of the present invention to provide an improved estimate of SIR which correctly takes into account
the use of orthogonal spreading codes in a multi-path environment within a cellular communication system.

[0010] According to one aspect of the present invention there is provided a method of estimating a signal to inter-
ference ratio in a cellular communication system wherein a signal is transmitted from a first station to a second station
along a plurality of different paths, the method comprising: estimating the power level of the signal received along each
path; estimating the interference in the signal received along each path; generating a combined power estimate by
summing the estimates of power levels received for all the paths; and generating the signal to interference ratio (SIR)
as the ratio of the combined power estimate by a combined interference estimate which is the sum over all the paths
of the interference estimates weighted by the respective estimated power level for that path divided by the combined
power estimate.

[0011] Generation of the SIR can include generating the combined interference estimate by weighting the interfer-
ence estimate for each path by the estimated power level for that path, summing the weighted interference estimates
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over all of the paths and dividing the resultant sum by the combined power estimate.

[0012] In addition to code division multiplexing, the signal can be transmitted in a sequence of time slots as in a
TDMA system. In the case where the signal to interference ratio is used at the second station to generate a power
control bit for transmission to the first station to control the transmitted power from the first station to the second station,
the signal to interference ratio can be calculated in a first time slot, and the power control bit used to control the
transmission power on the downlink in a subsequent time slot.

[0013] According to another aspect of the present invention there is provided circuitry for estimating a signal to
interference ratio in a cellular communication system wherein a signal is transmitted from a first station to a second
station along a plurality of different paths, the circuitry comprising: means for estimating the power level and interference
of the signal received along each path; means for generating a combined power estimate by summing the estimates
of the power levels received for each the paths; and a signal to interference ratio generator for generating the signal
to interference ratio (SIR) as the ratio of the combined power estimate by a combined interference estimate which is
the sum over all the paths of the interference estimates weighted by the respective estimated power level for that path
divided by the combined power estimate.

[0014] The signal to interference generator can include means for generating the combined interference estimate
by weighting the interference estimate for each path by the estimated power level for that path, summing the weighted
interference estimates over all of the paths and dividing the resultant sum by the signal estimate.

[0015] According to a further aspect of the invention there is provided a mobile station which comprises circuitry for
estimating a signal to interference ratio in a cellular communication system wherein a signal is transmitted from a first
station to a second station along a plurality of different paths, the circuitry comprising: means for estimating the power
level and interference of the signal received along each path; means for generating a combined power estimate by
summing the estimates of the power levels received for each the paths; and a signal to interference ratio generator for
generating the signal to interference ratio as the ratio of the combined power estimate by a combined interference
estimate which is the sum over all the paths of the interference estimates weighted by the respective estimated power
level for that path divided by the combined power estimate.

[0016] The embodiment described herein describes the case on the downlink in a mobile communications system.
That is, the receive circuitry illustrated in Figure 3 is located within the mobile station for receiving signals from the
base station. However, the technique described herein for SIR estimation could also be used on the uplink, that is on
the receive side of the base station.

[0017] For a better understanding of the present invention and to show how the same may be carried into effect,
reference will now be made by way of example to the accompanying drawings in which:

Figure 1 is a schematic diagram of a cellular communications network;

Figure 2 is a schematic diagram illustrating multi-path communication between a base station and a mobile station;
Figure 3 is a block diagram of incoming components on the receive side of a mobile station;

Figure 4 is a diagram illustrating an embodiment of the present invention;

Figure 5 is a block diagram illustrating the fast closed power control loop; and

Figure 6 is a graph comparing the SIR estimate described herein with a known SIR estimate.

[0018] Figure 1is a schematic diagram illustrating a context for use of the present invention. That is, a CDMA mobile
communication system can be used in a cellular network consisting of cells which are indicated by the dotted lines in
Figure 1. Although the cells are indicated hexagonal in Figure 1, they can be any convenient shape. Each cell is served
by a base station BTS, with one base station serving three cells in the arrangement of Figure 1. A CDMA mobile
communication system allows a plurality of mobile stations MS1,MS2,MS3 to communicate with a base station BTS1
in a single cell CELL1, via respective channels CH1,CH2,CH3. The channels are distinguished from one another by
the use of spreading codes in a manner which is known per se. Taking as an example the mobile station MS3 which
is communicating with the base station BTS1 via the channel CH3, this mobile station in fact receives a multitude of
signals. This is shown in more detail in Figure 2. Firstly, the mobile station MS3 receives its own information signal S
via a plurality of different paths d1,d2,d3 due to obstructions, reflections etc from artifacts within the cell itself. There
may be only a single path or a plurality of such paths but it will be clear that the effect of this where there is more than
one path is that the signal S arrives at the mobile station with respectively different phase differences depending on
the path length. In addition, the mobile station MS3 receives interference lpz which is constituted by other signals
transmitted from the base station BTS1, in particular in the example of Figure 1, the interference lyg includes the
channels CH1,CH2 intended for communication with the other mobile stations MS1,MS2 in the cell. A further cause
of interference are signals from other cells in the network, labelled lyc in Figures 1 and 2. Finally, the mobile station
MS3 receives noise N.

[0019] It will be appreciated that Iyc,lgr are normally indicated in units of power, the terms are used herein to denote
the nature of the interference, and therefore can be considered as signal levels or signals as the context demands.
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[0020] The receiving circuitry within the mobile station will now be described with reference to Figure 3. Signals
incoming at an antenna 30 are received by an RF unit 28 and supplied to an analogue to digital (A/D) converter 32.
As has already been mentioned a signal may arrive at the mobile station having experienced multi-paths with differing
propagation delays dn. The A/D converter 32 supplies the digital input signal to a synchronisation unit 34 and to each
of a number of despreaders 36a, 36b, 36¢c. The number of despreaders depends on the likely number of paths expe-
rienced by the signal from the base station to the mobile station and is thus dependent on the environment. The syn-
chronisation unit 34 handles the synchronisation of the mobile station to the base station BTS after power has been
turned on and in the case of handovers. This includes searching for signals which .have been transmitted with the
unique spreading code for that mobile station. Thus, the synchronisation unit 34 receives the unique code from a code
generator 22. That code is used to spread the signal using a spreader 20 on the transmit side prior to transmission.
To perform the search function, the synchronisation unit 34 utilises the unique code from the code generator 22 and
correlates it with the incoming signal until a strong correlation is detected. After the synchronisation procedure is com-
pleted, a dedicated traffic channel can be established. The synchronisation unit also deals with estimation of the prop-
agation delays dn in order to be able to provide each despreader 36a, 36b, 36¢ with required spreading code phases
¢. The phase value of the strongest correlation is supplied to the first despreader 36a and the process is continued to
supply respective phase values ¢ to the remaining despreaders 36b and 36¢. Each despreader includes a respective
code generator which despreads the signal in accordance with the determined phase difference. In addition, each
despreader 36a to 36¢ include a channel estimator which produces for each despreader an amplitude estimate a; and
an interference estimate 62 estimated as the variance around a;. The despread narrowband signal produced by each
despreader is referred to as x;.

[0021] Reference will now be made to Figure 4. In Figure 4, each despreader is referred to as a rake finger RAKE1,
RAKEZ2 etc and a possible L rake fingers are illustrated. As already mentioned, each rake finger produces a narrowband
signal x;,), together with an amplitude estimate a; ;) and an estimate of narrowband interference o2 as the variance
around a4. Each rake finger is associated with a multiplier 404,40, etc which multiplier each narrowband signal x; by
its estimated amplitude a;. The resulting multiplicands are supplied to a coherent combiner 50 which generates a
combined signal for subsequent demodulation, bit detection and decoding in a manner known per se and which will
not be described further herein. Each rake finger is also associated with a further multiplier 42,,42, ... 42, which mul-
tiplies the square of the amplitude estimate representing the power level for each rake finger by the narrowband inter-
ference estimate for that rake finger. A first adder 44 generates a first value by summing together the outputs of the
multipliers 42. A second adder 46 receives the power estimates for each rake finger generated by squaring the ampli-
tude estimates a;. It provides the sum of the power estimates, squared as a second value to an SIR estimator 52 which
also receives the first value. Then, according to this embodiment of the invention:

3. F

2

SIRese= =t or SIReg= Ll - Equation 1
L . L ) /
El a; O'iz 21 a; 0, //
iwl is1

i.e. the signal power S is the sum of the estimated powers from the rake fingers and the interference | is the weighted
average of interference estimates of the rake fingers, the weights being the signal power estimates.

[0022] Figure 5 illustrates how the SIR estimate from the SIR estimator 52 is used to control the transmitted power
level on the downlink from the base station BTS to the mobile station MS. Reference numeral 100 denotes the receiving
circuitry at the mobile station as illustrated above with reference to Figures 3 and 4 and in particular including the SIR
estimator 52. The SIR value which is estimated by the SIR estimator 52 is supplied to a TPC bit generator 102 which
compares the SIR estimate with an SIR threshold which is supplied from an outer loop power control. If the SIR estimate
is less than the SIR threshold, the power control bit TPC is set to one, otherwise, the power control bit TPC is set to
zero. The power control bit TPC is supplied to a multiplexor 106 where it is multiplexed with user data to be transmitted
by the mobile station on the uplink propagation channel. At the .BTS, the receive signal is processed and the power
control bit TPC is extracted from the user data. The user data is supplied to elements in the base station BTS for
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decoding etc. The power control bit TPC is used at the base station BTS to control the power of the signal transmitted
on the downlink to the mobile station MS. This is carried out in a power control block 108. The transmission power is
referred to herein as Ptx. The power control is established by setting a power differential delta(dB) by which the original
transmission power Ptx is augmented if the power control bit TPC is equal to one, and reduced otherwise. Thus,:

if TPC bit = one

Ptx = Ptx0Old + delta(dB)
else
PLx = Ptx0ld - delta(dmR)

[0023] The original transmission power PtxOld is supplied to the power control block 108 after a one slot delay
denoted diagrammatically with block 110. The new transmission power Ptx is supplied to a transmission block 110
which forms the transmitted signal to the mobile station by using the new transmission power.

[0024] Elements within the transmission block 110 at the base station BTS are known to a person skilled in the art
and are therefore not described further herein. It will be appreciated that the block 110 illustrates the transmission
circuit for one channel of the BTS. The signal which is finally transmitted from the base station BTS also includes
signals from other channels of the BTS. The combined signal is supplied to the mobile station via the downlink prop-
agation channel.

[0025] Figure 6 is a graph which illustrates the difference between the SIR estimate as described in the preferred
embodiment herein, and a formerly used SIR estimate in which: SIR=S1l, with

2

&=2jair

and

1
I=‘_§: 0,2,
Lo

i=1

where L is the number of RAKE fingers, |a;|2 are the power estimates of each finger and ¢;2 are the (narrowband)
interference estimates of each finger.

[0026] In Figure 6, it is supposed that there are two multi-paths having different power level differences A between
the paths.

Claims

1. A method of estimating a signal to interference ratio in a cellular communication system wherein a signal is trans-
mitted from a first station to a second station along a plurality of different paths, the method comprising:

estimating the power level of the signal received along each path;

estimating the interference in the signal received along each path;

generating a combined power estimate by summing the estimates of power levels received for all the paths; and
generating the signal to interference ratio (SIR) as the ratio of the combined power estimate to a combined
interference estimate which is the sum over all the paths of the interference estimates weighted by the respec-
tive estimated power level for that path divided by the combined power estimate.

2. A method according to claim 1, wherein the signal to interference ratio is used at the second station to generate
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a power control bit (TPC) for transmission to the first station to control the transmitted power from the first station
to the second station.

A method according to claim 1 or 2, wherein the first station is a base station (BS) and the second station is a
mobile station (MS).

A method according to any preceding claim, wherein the signal transmitted from the first station to the second
station includes information on a communication channel defined by a unique spreading code for the second
station.

A method according to claim 4, wherein the signal transmitted from the first station to the second station includes
a plurality of communication channels, each channel including information spread by a respective spreading code,
said spreading codes being orthogonal to reduce interference.

A method according to claim 4 or 5, which comprises the step of despreading the communication channel intended
for the second station using the unique spreading code for the second station, prior to estimating the power level
and interference along each path.

A method according to any preceding claim, wherein the signal is transmitted in a sequence of time slots, the
signal to interference ratio being generated for each time slot.

A method according to claims 2 and 7, wherein the power control bit (TPC) generated in one time slot is used to
control the transmitted power from the first station to the second station in a subsequent time slot.

Circuitry for estimating a signal to interference ratio in a cellular communication system wherein a signal is trans-
mitted from a first station to a second station along a plurality of different paths, the circuitry comprising:

means for estimating the power level and interference of the signal received along each path;

means (46) for generating a combined power estimate by summing the estimates of the power levels received
for each the paths; and

a signal to interference ratio generator (52) for generating the signal to interference ratio (SIR) as the ratio of
the combined power estimate to a combined interference estimate which is the sum over all the paths of the
interference estimates weighted by the respective estimated power level for that path divided by the combined
power estimate.

Circuitry according to claim 9, wherein the means for estimating the power level and interference of the signal
received along each path comprises a plurality of rake fingers (36a,36b,36c).

Circuitry according to claim 9 or 10, which comprises a power control bit generator (102) which uses the signal to
interference ratio for generating a power control bit for transmission to the first station to control the transmitted
power from the first station to the second station.

Circuitry according to claim 11, which includes a multiplexor (106) for multiplexing the power control bit with user
data for inclusion in the signal transmitted from the second station to the first station.

A mobile station which comprises circuitry for estimating a signal to interference ratio in a cellular communication
system wherein a signal is transmitted from a first station to a second station along a plurality of different paths,
the circuitry comprising:

means for estimating the power level and interference of the signal received along each path;

means (46) for generating a combined power estimate by summing the estimates of the power levels received
for each the paths; and

a signal to interference ratio generator (52) for generating the signal to interference ratio as the ratio of the
combined power estimate to a combined interference estimate which is the sum over all the paths of the
interference estimates weighted by the respective estimated power level for that path divided by the combined
power estimate.
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1. Verfahren zum Schatzen eines Signal/Interreferenz-Verhéltnisses in einem zellularen Kommunikationssystem, wo-
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bei ein Signal von einer ersten Station zu einer zweiten Station entlang einer Vielzahl von verschiedenen Pfaden
Ubertragen wird, mit den Schritten:

Schéatzen des Leistungspegels des entlang eines jeden Pfads empfangenen Signals,

Schatzen der Interreferenz in dem entlang einem jeden Pfad empfangenen Signal,

Erzeugen einer kombinierten Leistungsschatzung durch Summation der Schatzwerte der von allen den Pfaden
empfangenen Leistungspegeln, und

Erzeugen des Signal/Interreferenz-Verhéltnisses (SIR) als das Verhaltnis der kombinierten Leistungsschat-
zung zu einer kombinierten Interreferenzschatzung, die der Summe Uber alle die Pfade der durch den jewei-
ligen geschatzten Leistungspegel fir den Pfad gewichteten Interreferenzschatzungen geteilt durch die kom-
binierte Leistungsschéatzung entspricht.

Verfahren nach Anspruch 1, wobei das

Signal/Interreferenz-Verhaltnis an der zweiten Station zur Erzeugung eines Leistungssteuerbits (TPC) zur Uber-
tragung zu der ersten Station zur Steuerung der ibertragenden Leistung von der ersten Station zu der zweiten
Station verwendet wird.

Verfahren nach Anspruch 1 oder 2, wobei die erste Station einer Basisstation (BS) entspricht und die zweite Station
einer mobilen Station (MS) entspricht.

Verfahren nach einem der vorstehenden Anspriiche, wobei das von der ersten Station zu der zweiten Station
Ubertragene Signal eine Information hinsichtlich eines durch einen einmaligen Spreizcode definierten Kommuni-
kationskanal fir die zweite Station beinhaltet.

Verfahren nach Anspruch 4, wobei das von der ersten Station zu der zweiten Station Ubertragene Signal eine
Vielzahl von Kommunikationskanalen beinhaltet, wobei ein jeder Kanal eine durch einen jeweiligen Spreizcode
gespreizte Information beinhaltet, wobei die Spreizcode zur Reduzierung einer Interreferenz orthogonal sind.

Verfahren nach Anspruch 4 oder 5, ferner mit dem Schritt zum Entspreizen des fir die zweite Station beabsichtigten
Kommunikationskanals unter Verwendung des einmaligen Spreizcodes flr die zweite Station vor dem Schéatzen
des Leistungspegels und der Interreferenz entlang eines jeden Pfads.

Verfahren nach einem der vorstehenden Anspriiche, wobei das Signal in einer Folge vom Zeitschlitzen tibertragen
wird und das Signal/Interreferenz-Verhaltnis fiir einen jeden Zeitschlitz erzeugt wird.

Verfahren nach Anspruch 2 und 7, wobei das in einem Zeitschlitz erzeugte Leistungssteuerbit (TPC) zur Steuerung
der Ubertragenen Leistung von der ersten Station zu der zweiten Station in einem nachfolgenden Zeitschlitz ver-
wendet wird.

Schaltung zum Schéatzen eines Signal/Interreferenz-Verhaltnisses in einem zellularen Kommunikationssystem,
wobei ein Signal von einer ersten Station zu einer zweiten Station entlang einer Vielzahl von verschiedenen Pfaden
Ubertragen wird, mit:

einer Einrichtung zur Schatzung des Leistungspegels und der Interreferenz des entlang eines jeden Pfads
empfangenen Signals,

einer Einrichtung (46) zur Erzeugung einer kombinierten Leistungsschatzung durch Summation der
Schéatzswerte der fir einen jeden der Pfade empfangenen Leistungspegel, und

einer Signal/Interreferenz-Verhaltnis-Erzeugungseinrichtung (52) zur Erzeugung des Signal/Interreferenz-
Verhéltnisses (SIR) als das Verhaltnis der kombinierten Leistungsschatzung zu einer kombinierten Interrefe-
renzschatzung, die der Summe Uber alle die Pfade der durch den jeweiligen geschétzten Leistungspegel fir
den Pfad gewichteten Interreferenzschatzungen geteilt durch die kombinierte Leistungsschatzung entspricht.

10. Schaltung nach Anspruch 9, wobei die Einrichtung zur Schatzung des Leistungspegels und der Interreferenz des

entlang eines jeden Pfads empfangenen Signals eine Vielzahl von Rake-Finger (36a, 36b, 36c) beinhaltet.
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Schaltung nach Anspruch 9 oder 10, mit einer Leistungssteuerbiterzeugungseinrichtung (102), die das Signal/
Interreferenz-Verhaltnis zur Erzeugung eines Leistungssteuerbits zur Ubertragung zu der ersten Station zur Steue-
rung der Ubertragenen Leistung von der ersten Station zu der zweiten Station verwendet.

Schaltung nach Anspruch 11, mit einer Multiplexeinrichtung (106) zum Multiplexen des Leistungssteuerbits mit
Benutzerdaten zum EinschlielRen in das von der zweiten Station zu der ersten Station Ubertragene Signal.

Mobilstation, die eine Schaltung zur Schatzung eines Signal/Interreferenz-Verhaltnisses in einem zellularen Kom-
munikationssystem beinhaltet, wobei ein Signal von einer ersten Station zu einer zweiten Station entlang einer
Vielzahl von verschiedenen Pfaden (bertragen wird, wobei die Schaltung beinhaltet:

eine Einrichtung zur Schatzung des Leistungspegels und der Interreferenz des entlang eines jeden Pfads
empfangenen Signals,

eine Einrichtung (46) zur Erzeugung einer kombinierten Leistungsschatzung durch Summation der Schatz-
werte der flr einen jeden der Pfade empfangenen Leistungspegel, und

eine Signal/Interreferenz-Verhaltnis-Erzeugungseinrichtung (52) zur Erzeugung des Signal/Interreferenz-Ver-
haltnisses als das Verhaltnis der kombinierten Leistungsschatzung zu einer kombinierten Interreferenzschat-
zung, die der Summe Uber alle die Pfade der durch den jeweiligen geschatzten Leistungspegel fir den Pfad
gewichteten Interreferenzschatzungen geteilt durch die kombinierte Leistungsschatzung entspricht.

Revendications

1.

Procédé d'estimation d'un rapport signal/interférences dans un systéme de communication cellulaire dans lequel
un signal est transmis d'une premiére station vers une deuxiéme station, le long d'une pluralité de voies différentes,
le procédé comprenant les opérations qui consistent a:

estimer le niveau de puissance du signal regu le long de chaque voie ;

estimer les interférences dans le signal regu le long de chaque voie ;

générer une estimation de la puissance combinée par sommation des estimations des niveaux de puissance
regus pour toutes les voies ; et

générer le rapport signal/interférences (S/1) sous la forme du rapport de I'estimée de la puissance combinée
sur une estimation des interférences combinées, qui correspond a la somme des estimations des interférences
de toutes les voies, pondérées par le niveau de puissance estimé respectif pour la voie en question, divisée
par I'estimation de la puissance combinée.

Procédé selon la revendication 1, dans lequel le rapport signal/interférences est utilisé au niveau de la deuxiéme
station pour générer un bit de commande de puissance (TPC) destiné a étre transmis a la premiére station pour
commander la puissance transmise de la premiére station a la deuxiéme station.

Procédé selon la revendication 1 ou 2, dans lequel la premiére station est une station de base (BS) et la deuxieme
station est un terminal radio (MS).

Procédé selon I'une quelconque des revendications précédentes, dans lequel le signal transmis de la premiére
station a la deuxiéme station comprend des informations sur un canal de communication, défini par une code
d'étalement unique pour la deuxieme station.

Procédé selon la revendication 4, dans lequel le signal transmis de la premiére station a la deuxiéme station
comprend une pluralité de canaux de transmission, chaque canal comprenant des informations étalées par un
code d'étalement respectif, lesdits codes d'étalement étant orthogonaux pour réduire les interférences.

Procédé selon la revendication 4 ou 5, qui comprend I'étape consistant a désétaler le canal de communication
destiné a la deuxiéme station a l'aide du code d'étalement unique pour la deuxiéme station, avant de procéder a
I'estimation du niveau de puissance et des interférences le long de chaque voie.

Procédé selon I'une quelconque des revendications précédentes, dans lequel le signal est transmis en une sé-
quence d'intervalles de temps, le rapport signal/ interférences étant généré pour chaque intervalle de temps.
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Procédé selon les revendications 2 et 7, dans lequel le bit de commande de puissance (TPC) généré dans un
intervalle de temps est utilisé pour commander la puissance transmise de la premiére station a la deuxiéme station
dans un intervalle de temps suivant.

Circuit pour I'estimation d'un rapport signal/ interférences dans un systéeme de communication cellulaire dans
lequel un signal est transmis d'une premiére station vers une deuxiéme station, le long d'une pluralité de voies
différentes, le circuit comprenant :

des moyens pour estimer le niveau de puissance et les interférences du signal regu le long de chaque voie ;
des moyens (46) pour générer une estimée de la puissance combinée en sommant les estimées des niveaux
de puissance regus pour chacune des voies ; et

un générateur de rapport signal/interférences (52) pour générer le rapport signal/interférences (S/l) sous la
forme du rapport de I'estimée de la puissance combinée sur une estimation des interférences combinées, qui
correspond a la somme des estimations des interférences de toutes les voies, pondérées par le niveau de
puissance estimé respectif pour la voie en question, divisée par l'estimation de la puissance combinée.

Circuit selon la revendication 9, dans lequel les moyens pour estimer le niveau de puissance et les interférences
du signal regu le long de chaque voie sont constitués d'un récepteur Rake a plusieurs canaux (36a, 36b, 36c¢).

Circuit selon la revendication 9 ou 10, qui comprend un générateur de bit de commande de puissance (102) qui
utilise le rapport signal/interférences pour générer un bit de commande de puissance destiné a étre transmis a la
premiere station pour commander la puissance transmise de la premiére station a la deuxiéme station.

Circuit selon la revendication 11, qui comprend un multiplexeur (106) pour multiplexer le bit de commande de
puissance avec des données utilisateur, pour l'inclure dans le signal transmis de la deuxiéme station a la premiére
station.

Station mobile qui comprend un circuit pour I'estimation d'un rapport signal/interférences dans un systeme de
communication cellulaire dans lequel un signal est transmis d'une premiere station vers une deuxiéme station, le
long d'une pluralité de voies différentes, le circuit comprenant :

des moyens pour estimer le niveau de puissance et les interférences du signal recu le long de chaque voie ;
des moyens (46) pour générer une estimation de la puissance combinée en sommant les estimations des
niveaux de puissance regus pour chacune des voies ; et

un générateur de rapport signal/interférences (52) pour générer le rapport signal/interférences (S/1) sous la
forme du rapport de I'estimation de la puissance combinée sur une estimation des interférences combinées,
qui correspond a la somme des estimations des interférences de toutes les voies, pondérées par le niveau
de puissance estimé respectif pour la voie en question, divisée par I'estimation de la puissance combinée.
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